Based on the panel data of 268 prefecture-level cities in China during 2001-2007, this paper examines the impact of housing price on the agglomeration of manufacturing industries in China. Using instrumental variable method to alleviate the endogeneity problem, after controlling for a series of city characteristic variables, the IV regression results show that: the housing price has a significant negative impact on the manufacturing agglomeration. Further studies show that the negative effect mainly comes from the eastern region after 2003 when China's land policy has changed greatly. For the central and western regions, the housing price has no significant effect on the agglomeration.
Introduction
The development of economy is not balanced both within and across countries. Some researches such as Acemoglu et al. (2001) [1] and Redding and Sturm (2008) [2] have attributed the differences of regional economic development to the differences of system, culture or regional advantage. The difference between system and culture is small within a country, but the difference between regional advantages plays a very important role in the development. Fujita and Hu (2001) [3] have studied the regional development of China in [1985] [1986] [1987] [1988] [1989] [1990] [1991] [1992] [1993] [1994] . The results show that in the context of globalization and economic liberalization, the industrial agglomeration, which is caused by the regional advantages of the eastern coastal areas, is the main reason of the huge divergence in economic development between coastal and inland areas. In order to reduce the differences in regional development, the central government of many countries would im-plement some place-based policies to improve the advantage of the backward areas [4] [5] .
The land policy of China had changed greatly in 2003 to protect land resources and reduce the huge divergence between coastal and inland areas. The control of total land supply was stricter and the supply of land in the central and western regions is increasing. So the supply of land in the East is far behind the growth of population. The eastern region faces a more tense relationship between population and land supply which is the main reason of the rising house price. In the research of Lu et al. (2016) [6] , high housing price has pushed up the industrial wage in the east region. Since the development of the manufacture in the East is mainly based on the using of cheap labors, the rising in housing price will inevitably increase the cost of manufacturing enterprises in the East, specifically reflected in the increase in rents and labor costs. Thus, many manufacturing industries cannot bear the high cost and are forced to move to other low-cost areas. From the facts that many low-end manufactures like Foxconn have gradually withdrawn from the East, and are planning to build factors in the west or even in India, we can see that high housing price has hindered the increase of industrial agglomeration of China. According to the study of Lu and Tao (2009) [7] , the degree of agglomeration of manufacturing industry in China is rising during 1998-2005, but it is still far below the level of manufacturing agglomeration in the same development period in developed countries. This paper argues the reason of low degree of agglomeration in China. In addition to the local government protectionism pointed out by Lu and Tao (2009) [7] , the high housing price is also an important reason. The purpose of this paper is to investigate the effects of high housing price on manufacturing agglomeration using normative econometric empirical analysis.
Literature Review
Industrial agglomeration is a very common phenomenon in the real economy. The economic research of the industrial agglomeration is mainly to study the "centripetal force" which is the main driving force for agglomeration and the "centrifugal force" which is the main driving force for dispersion of economic activity. Based on the D-S monopolistic competition model, Krugman (1991) [8] established the Core-Periphery Model. In this model, the interaction between increasing returns to scale, transportation cost and factor mobility leads to the formation and change of spatial distribution of economic activities. But one of the hypotheses is that the agricultural labor force cannot flow across the region, which means the demand of agricultural labor constitutes the main "centrifugal force". What is ignored by this model is that the price of local non tradable goods (e.g. houses) will increase with development.
In Helpman's (1998) [9] model, he allows the agricultural labor flow between regions. Both the consumption of tradable manufacturing products and the nontradable goods (e.g. houses) can increase the utility of workers. When the housing price of a region is too high, it will decrease the utility of workers, thus causing workers to move between regions, changing the degree of industrial agglomeration. An empirical analy-sis by Hanson (2005) [10] confirms this conclusion. After that, the empirical research mainly follows the idea of the Helpman-Hanson model. Brakman et al. (2004) [11] and Fan and Shao (2011) [12] applied the Helpman-Hanson model for Germany and China, respectively, to show that housing price is indeed an important dispersive force in economic activity. Glaeser et al. (2006) [13] also confirms the important role of the housing market in the dynamic adjustment of the city. The development of the city relies heavily on the elasticity of local housing supply. When a region is hit by an increase in labor demand, whether new employment opportunities can be transformed to actual employment depends on the ability of the labor force to move to new jobs across regions, which is depending on regional differences between housing price (Zabel, 2012 ) [14] . The impact of cross-regional labor mobility on local factor prices will adjust the local industry to the type of labor inflows [15] [16] .
In the studies above, regional differences in housing price driving labor moving across regions, leading to the change of industrial agglomeration and industrial transfer is the endogenous result in the process of economic development. But the role of government does not take into account. Saks (2008) [17] and Vermeulen and Ommeren (2009) [4] analyze the impact of land policy of government on the labor market in the United States and the Netherlands, respectively. The results show that constraints on land supply affect labor supply and employment in a region. In regions with more restrictive constraints, an increase in labor demand will result in lower employment growth, higher wages and higher housing price. Saiz (2010) [18] To sum up, in theory, high housing price is the dispersion force of the economic activities according to the study of Krugman (1991) [8] and Helpman's (1998) [9] . Empirical analysis on this subject is divided into two aspects. Some researchers regard this phenomenon as the endogenous result of development. In their studies, the impact of housing price on industrial agglomeration is the inevitable result when the economy develops to a certain degree. They ignored the role of government. Therefore, other researchers take the role of government into account. In their studies, they introduce the impact of external shocks caused by government policy. The restrictions on regional land supply pushes the housing price up, which further hinder the industrial agglomeration and lead to industrial transfer.
For China, land policy is regarded as an important tool of macroeconomic regulatory in 2003. Obviously, China's housing market is largely affected by the regional land policy. But researches on this subject of China have not taken the government policy into account. The innovation of this paper lies in two respects: 1) In the study of the relationship between housing price and industrial agglomeration, this paper first use the micro data of prefecture-level cities in China, which enriches the research in this area.
2) This paper takes China's land policy into account for the first time, which makes the research more complete. In the following study, we will focus on the eastern region which faces more restrictive constraints of land supply after 2003.
Econometric Model and Data Sources

Econometric Model
The empirical model of this paper is mainly used to test the impact of housing priceon the agglomeration of manufacturing industries. The basic regression model is: In order to avoid the problem of omitted variable bias, we add a series of city control variables, it X includes: 1) Labor market condition (income) is an important factor in the decision of mobility. So we add the total wages of manufacturing industry and per capita GDP of the city into the model to control the impact of labor market conditions.
2) According to Tiebout's (1956) [20] theory of "voting with feet", the labor force will flow for local public services, and empirical evidences from many countries and regions confirm the impact of public services on the decisions of mobility [21] [22] [23] .
Therefore, we will put a group of variables representing local public services into the model, including: total number of teachers to represent the education of the city; total number of hospitals and health centers to represent city's medical and health condition; the number of theaters and cinemas to represent the cultural facilities; the number of post offices to represent the communication conditions. 3) We add the number of newly signed foreign contracts of the city into the model to control the impact of foreign direct investment. 4) We use the proportion of tertiary industry to secondary industry to control the city's industrial structure. At last, we use the proportion of urban population to the total population to control urbanization. The data sources of this paper include: 1) The total number and wage of manufacturing workers come from the "China Annual Survey of Industrial Firms". It is established by the National Bureau of Statistics, and the sample covers all state-owned industrial enterprises and non-state-owned industrial enterprises above the scale, where the above-scale means annual business income (i.e. sales) is 500 million·yuan and above. As the most comprehensive enterprise database in China, it is widely used by scholars. It includes two types of information: one is the basic situation of the enter-prise and the other is the financial data of the enterprise. 2) Data of housing price comes from the "China Statistical Yearbook for Regional Economy". It is calculated by dividing the sales of commercial housing by the sales area in the city. It is a large statistical data book which reflects China's regional economic and social development comprehensively and systematically. 3) All other urban variables are derived from the "China City Statistical Yearbook", which is an annual statistical publication that comprehensively reflects the economic and social development of China. It covers all aspects of social economic development and city construction of 656 cities (including prefecture-level cities and county-level cities).
Endogenous Problems and Instrumental Variables
There is an endogeneity problem between the industrial agglomeration and the housing price. On the one hand, as mentioned earlier in this paper, rising housing price will increase the cost of living of urban residents, inhibit the inflow of labor and hinder the further increase of manufacturing agglomeration. On the other hand, the increase of industrial agglomeration will aggravate the competition for limited urban land resources. In the short term, the elasticity of housing supply cannot be increased rapidly to meet the increasing demand, leading to the rise of housing price [9] [11] [24] . In this paper, we try to alleviate the endogeneity problem by finding the instrumental variables of housing price.
The basic idea of instrument regression is to look for exogenous variables that are highly correlated with endogenous variables and influence the interpreted variables only through endogenous variables. We use the land transfer area of the city as an instrumental variable of the housing price. The reason is that land is the most important input in the housing market and land price accounts for a large proportion of the cost of housing. In addition, China has strict land use and protection system. The land supply of the local administrative units is strictly controlled by the central government and the provincial governments. Therefore, the land supply of China is exogenous and the correlation between land supply and manufacturing agglomeration is small. The data of the land transfer area used in this paper is from "China Land and Resources Yearbook". At the same time, due to the good expectations for China's future economic development and real estate market (especially for the eastern region), housing price has a strong stickiness. This means the current housing price is affected largely by previous housing price. So we also use previous housing price as an instrumental variable of current housing price.
Analysis of Regression Results
Results of Overall Sample Regression
The results of the first stage regression of IV are reported in Table 1 . In the first row, the coefficients of the previous housing price ( 1 it hp − ) are significantly positive. We can see that after controlling for a series of city characteristic variables, the positive effect of previous housing price on current housing price is very significant, indicating that good expectations for future economic development and the housing market make the housing price very sticky. In the second row, the effect of the land transfer area on the housing price is significantly negative in the sample of the whole country and the East which is consistent with the existing research [6] . The effect of the land transfer area on the housing pricing is positive but not statistically significant in the sample of the central and western regions (Midwest). We think the reason is that the sample period for this paper is from 2001 to 2007, during which the Midwest had abundant land supply and experienced rapid economic growth. The growth of housing price in the Midwest is more likely to be driven by higher incomes from local economic growth. This can be seen from the results of the third column of Table 1 , the regression coefficient of wage to housing price is 0.932 for the Midwest, and highly significant at the statistical level of 1%. Table 2 reports the results of the second-stage of IV regression. After controlling for other city characteristic variables, housing price significantly reduced the degree of agglomeration of manufacturing industry at the national level. The analysis further distinguish between the East and the Midwest shows that the negative effects of housing price on agglomeration are mainly from the east region whose land supply is more restrictive. This means housing price dose inhibit the manufacturing workers flow into the eastern region. While housing price has no significant impact on the agglomeration of manufacturing industry in the Midwest. Let us look at other factors that affect labor mobility and industrial agglomeration. First, the income (wage and per capita GDP) has a significantly positive influence on the industrial agglomeration, indicating that high income is an important factor in the decision of mobility. Secondly, foreign direct Note: the lower brackets for the T statistics, *** means significant at 1% level, ** means significant at 5% level, * means significant at 10% level.
investment plays an important role in the development of China, especially for the eastern region. Due to the superior geographical location and the implementation of preferential policies on foreign investment, a large number of foreign capital were attracted to the eastern region. Many factories were built and millions of jobs were created, which attracted a large number of labors to flow into the eastern region and the agglomeration of the manufacturing industry in the eastern region is improved. We can see this from the significantly positive coefficients before FDI in Table 2 . Finally, let us look at the impact of urban public services on manufacturing labor mobility. Of the four variables related to public services, only the coefficients of the teachers representing the education are significantly positive, which means good education can attract the labor force into the city and improve the level of manufacturing agglomeration. But the coefficients of the other three variables are not significant or the coefficient sign is negative, which is not consistent with the results of other scholars. We think the reason is that during the sample period we studied, China's manufacturing industry is mainly the low-end manufacturing industry depended on the use of cheap labor. Compared to the urban public service, income, job opportunities, market conditions and government policies are still the main factors of mobility. However, this is not the focus of this paper, so we will not do too much analysis.
Regression of Sub Sample
Since 2003, China's land policy has changed, which pushes housing price up. We will take 2003 as a dividing point to introduce the external impact of policy. We will study the impact of housing price on the agglomeration of manufacturing industries before and after 2003, respectively. The results of regressions are presented in Table 3 .
In the first three columns of Table 3 , we can see that the coefficients of housing price are not significant in the sample of 2001-2003. This is easy to understand. Housing price did not rise significantly before 2003, so it had no significant impact on manufacturing agglomeration in this period. But after 2003, affected by the restrictions on land supply, the housing price rose rapidly, especially in the eastern region. In this period, housing price significantly inhibited the increase of manufacturing agglomeration, which can be seen from column 4. In column 4, the coefficient of housing price is statistically negative in the regression of national sample. In the fifth and six columns, the coefficient of housing price is significantly negative in the eastern region and is not Table 3 . Changes before and after 2003 (the second stage regression of IV). 
Robustness Test
In order to investigate the robustness of the results above, we will use per capita land transfer area and the last land transfer area as the instrumental variable of housing price, respectively. The use of per capita land transfer area can control the impact of the city population scale. The use of the last land transfer area can reduce the concern that housing price in turn affecting the supply of land. The regression results of the robustness tests are shown in Table 4 and Table 5 .
In Table 4 , we examine the robustness of the overall sample period from 2001-2007. Form the magnitude and sign of the coefficients, it can be seen that whichever instrumental variables are used, the results are consistent with the benchmark regression. In Table 5 , we divide the sample into two categories, before 2003 and after 2003, to test the robustness of benchmark regression. We get the same conclusion as before.
Conclusions and Future Research
This paper uses the panel data of 268 prefecture-level cities in China from 2001-2007 to investigate the impact of housing price on industrial agglomeration. In order to alleviate the endogeneity problem, we use the instrumental variable method to estimate the regression. Since land is the most important input factor in the housing market, we use the city land transfer area as an instrumental variable of housing price. During the period of our study, the prospect for economic development in China is good and the housing price has high stickiness. Therefore, we also use previous housing price as an instrumental variable. After controlling for a series of other city characteristic variables, the IV regression results show that: housing price has a significant negative impact on the manufacturing agglomeration. With the rising of housing price, the cost of labor and rent is pushed up, which damages the competitiveness of the manufacturing industry, thus pushing some enterprises out and hindering further agglomeration. In order to introduce the role of land policy, we divide the sample into two parts: before 2003 and after 2003. The results show that the negative effect of housing price on industrial agglomeration is mainly from the eastern region after 2003 when the land policy has changed. This is easy to understand. The eastern region attracted a large number of international low-end manufactures by cheap factors and preferential policies. As an area of net inflow of population, the increase of land supply is lagging far behind the growth of population, so the manufacturing enterprises of the East suffer the most. Many manufacturing enterprises cannot bear the soaring housing price and the accompanying rising factor price, so many of them withdraw from the East, which is consistent with what we observe in reality. For the Midwest, since it has adequate land supply, the housing price has no significant impact on the manufacturing agglomeration whether before or after 2003. Further, we carry out two robustness tests, using the per capita land transfer area and the last land transfer area as the instrumental variables, respectively. The conclusion is consistent with the results of the benchmark regression, which further confirms our conclusion. There are some limitations to our study. One is that we both use macro and micro data, and there may be some mismatches in the data processing. Besides, we use the number of manufacturing workers per unit area of the city to represent the agglomeration, but it is not an accurate index of agglomeration, which may affect our results. But our research has a strong practical significance. Through this analysis, we can have a better understanding of the relationship between housing price and industrial agglomeration in China, which will contribute to further adjustment of policy. In addition, this is a basic research on housing price and industrial agglomeration in China's special environment, which will promote the further development of research. Agglomeration can improve the production efficiency, but excessive agglomeration can cause congestion which will damage the efficiency. So based on the research of this paper, research on production efficiency will be our future research direction.
